Introduction
Since a few years, charm and charmonium spectroscopy has revived, both from experimental and theoritical point of views. Many new states have been discovered triggering numerous theoritical publications. The B-factories with their large enriched charm sample have played a leading role on the experimental side with the observation and study of most of the new states. Other experiments such as CLEO and CDF have also contributed. Classical hadron spectroscopy predicted some of these new states, but not all of them. Therefore a lot of effort have been spent in order to understand the nature of the later. We are summarizing here the most recent and important results in hadron spectroscopy, including strange-charm mesons, charm baryons and charmonium and charmonium-like states.
Strange-charm mesons D s
Prior to the B-factories, only 4 strange-strange mesons had been observed: the S-wave states Finally, Belle has been reporting three states near 3940MeV/c 2 . The Z(3930) has been observed 26 in γγ → DD, with a mass m = (3929 ± 5 ± 2)MeV/c 2 and a width Γ = (29 ± 10 ± 2)MeV . The angular distribution of the decay strongly favors J = 2. This state is interpreted as the (cc) 2 3 P 2 (2 ++ ) state (the χ c2 ). The Y(3940) has been observed 27 in B decays B → J/ψω(πππ)K, with a mass m = (3943 ± 11 ± 13)MeV/c 2 and a width Γ = (87 ± 22 ± 26)MeV . This state has been tentatively assigned to the (cc) 2 3 P 1 (1 ++ ) state (the χ c1 ) 28 . The X(3940) has been observed 29 in continuum production, in the recoil of a J/ψ: e + e − → J/ψX, with a mass m = (3943 ± 6 ± 6)MeV/c 2 and a width Γ = (15.4 ± 10.1)MeV , and in the X → DD * decay mode. This state is likely to be the (cc) 3 1 S 0 (1 ++ ) state (the η c (3S)) 28 .
Charm baryon
With the discovery of the Ω * Using a large Λ c sample, Babar 37 has studied Λ cΛc correlation production e + e − → Λ cΛc X, where the Λ c → is reconstructed in the pK − π+ and pK s decay modes and theΛ c in the corresponding charge-conjugate modes. The number of observed events is roughly 4.2 times the number of expected events with respect to models with at leasts four baryons in the final state.
These events show very few additional baryons but multiple mesons, indicating a previously unobserved type of e + e − →events.
Conclusion
There have been a lot of activity in charm and charmonium spectroscopy at the B-factories during the last few years. Some of the newly discovered states match theoritical expectations, but most of them, such as the X(3872) and the Y(4260) are still to be understood.
